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1 Background
2.6GHz is one of the most important LTE deployment bands. Some countries used FDD and TDD mixed frequency arrangement (Band 7: 2500-2570/2620-2690MHz, Band 38: 2570-2620MHz). Mix of FDD and TDD in the same geographical area brings serious adjacent uplink and downlink interference, e.g. BS-BS interference and UE-UE interference. 
· BS-BS interference can be solved if amount of guard band, high advanced filter and proper site deployment scheme are enabled. 
· UE-UE interference can not be perfectly solved even we had determined coexistence requirements based on the best performance a commercial terminal could achieve.

In this paper, we performed Band 7 and Band 38 UE-UE coexistence test via commercial 3GPP standard products (USB dongle) to evaluate actual user performance in different scenarios. 

2 Test descriptions 
The interference from Band 7 to Band 38 was tested and the test for reverse link was skipped because the results were expected to be quite similar. We perform the tests in time, frequency and spatial dimensions to give a comprehensive understanding. 

· Time dimension: using different data rate to simulate different packets arriving rate of aggressor and victim UE to evaluate the impact on user performance;

· Frequency dimension: to evaluate UE-UE interference level at different guard band;
· Spatial dimension: to evaluate UE-UE interference level at different spatial isolation and locations (seen in Figure 1);
· Different UE-UE distance (red link): impact of different spatial isolation between aggressor and victim;
· Two typical site deployment scenarios, coexistence in the same geographical area and co-site deployment, are considered. In addition, different location of aggressor UE (green link) and victim UE (blue link) are also considered to reflect interference level in real network. Therefore, totally, there are five cases to be tested, Far point -> Near point, Medium point -> Medium point, Near point -> Far point, Near point -> Near point (best case) and Far point -> Far point (worst case). 
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Figure 1 Coexistence scenarios in spatial dimension

The detail test configurations can be found in Table 1 and the test connect is illustrated in Figure 2.
Table 1 Test configurations

	Name
	Value

	Coexistence scenario
	Coexistence and Co-site deployment scenario

	Terminal type
	USB dongle

	Guard band
	5MHz and 10MHz


	Data rate
	60Mbps, 30Mbps, 10Mbps, 5Mbps, 2Mbps

	Aggressor to victim distance
	0.3m (41dB isolation), 1m (51dB isolation) ,3m (61dB isolation)


	Location of aggressor
	Near point (RSRP: -75dBm, SINR: 22dB), medium point (-90dBm, 11dB), far point (-105dBm, 0dB)


	Location of aggressor
	Near point (RSRP: -75dBm, SINR: 22dB), medium point (-90dBm, 11dB), far point (-105dBm, 0dB)
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Figure 2 Test connections
3 Test results
Figure 3 gives the test results in time dimension (spatial isolation: 0.3m, frequency isolation: @5MHz guard band). Based on the test results, we can observe that:
· The interferences to victim system decrease with the packets arriving rate of the aggressor system decreasing. When the data rate of aggressor UE is 2Mbps, the interference can be ignored except for the worst case;
· The interferences to victim system decrease with the packets arriving rate of the victim system decreasing. When the data rate of victim UE is 2Mbps, the interference can be ignored except for the worst case;
· The victim UE can hardly be survival in Far->Far scenario and can work well in Near -> Near scenario without throughput loss in all test cases.
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Figure 3 Test results in time dimension
Table 2 gives the test results in frequency dimension (spatial isolation: 0.3m). Based on the test results, we can observe that:
· The interferences to victim system decrease with the packets arriving rate of the aggressor system decreasing；When the data rate of aggressor UE is 2Mbps, the interference can be ignored except for the worst case; 

· The interferences to victim system decrease with the packets arriving rate of the victim system decreasing. When the data rate of victim UE is 2Mbps, the interference can be ignored except for the worst case; 
· The victim UE can hardly be survival in Far->Far scenario and can work well in Near -> Near scenario without throughput loss in all test cases.
Table 2 Test results in frequency dimension
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Table 3 gives the test results in spatial dimension (frequency isolation: 5MHz). Based on the test results, we can observe that increasing the spatial isolation will significantly decrease the interference.
· When the distance is 3m, there is no interference between UEs.

· When the distance is 1m, the throughput loss is smaller than 15% except for the worst case (Far-> Far).

· When the distance is 0.3m, the interference between UEs is significant except for Far-> Near and Near-> Near cases.
Table 3 Test results in spatial dimension
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Observations

Band 7 and Band 38 UE-UE interference is serious in some scenarios. The interference can be mitigated if proper schemes are adopted. 

· Large frequency isolation can mitigate the interference in most scenarios, however, it is not an attractive solution due to bad spectrum efficiency

· Limit user’s data rate (e.g. 2Mbps to 10Mbps) in special coexistence scenarios can significantly mitigate the interference

· Enlarge spatial isolation can significantly mitigate the interference but it’s hard to control. When user is near to its own base station or the separation is more than 3m, there is no interference
4 Conclusion
In this paper, we provide test results of Band 7 and Band 38 UE-UE interference. It’s observed that the interference is serious in some scenarios without proper mitigation schemes. Therefore, band plan of mixed FDD and TDD is suggested to be avoided in the future to prevent difficult interference scenarios and inefficient spectrum use. Furthermore, countries that have no plan in 2.6GHz are recommended to consider full TDD arrangement.
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� The aggressor is located in 2550-2570MHz and the aggressor is located in 2575-2595MHz for 5MHz guard band and in 2580-2600MHz for 10MHz guard band.


� Assuming 10dB end-to-end antenna loss for USB dongle operation and using free space propagation model.


� The RSRP and SINR values for near point, medium point and far point are set according to experience of our LTE trail network. RSRP is defined as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth.





